The assessment of safe nursing care: development and psychometric evaluation Aim To develop an instrument for the assessment of safe nursing care (ASNC) within the Iranian context and psychometrically evaluate its reliability and validity. Background There is a need for a valid and reliable instrument to assess how nurses employ the components of safe nursing care in clinical practice in nonWestern countries. Method This methodological study was conducted in two phases: (1) a qualitative phase of instrument development, and (2) a quantitative phase of psychometric evaluation of the assessment of safe nursing care (ASNC). The instrument's content validity was assessed by experts in the field of safe nursing care. The reliability of this instrument was examined using internal consistency reliability and intra-rater reliability analysis. Exploratory factor analysis was then conducted to establish the instrument's initial construct validity. Results The instrument developed was a questionnaire with 32 items. The Cronbach's alpha of the scale was 0.92, and Intra-class Correlation Coefficient for intra-rater reliability was 0.78. Exploratory factor analysis resulted in a four-factor solution: (1) evaluation of nursing skills, (2) assessing the patient's psychological needs, (3) assessing the patient's physical need, and (4) Assessing nurses' teamwork. The four factors accounted for 63.54% of the observed variance. Conclusion The ASNC can be applied to a wide variety of settings because of the broad range of methods utilised to generate items and domains, its comprehensive consideration of the principles of safe care, and its initial reliability and validity. Implications for nursing management The ASNC can help nurse managers assess whether clinical nurses are prepared to apply their safe care skills in clinical practice. It can also be used by clinical nurses to assess their own and peers' practice to detect potential areas for improvement in nursing care and help nurse managers with planning appropriate quality improvement programmes.
Introduction
According to the World Health Organization (WHO), patient safety is the level of care at which negative effects do not result in any harm in relation to the patient's health in the process of health care delivery (WHO, 2014) . Accordingly, safe nursing care has been described as the prevention of harm that could be caused by practice errors. Furthermore, it also involves interventions for maximising the possibility of the early detection of errors [Angood et al. 2009 , National Quality Forum (NQF) 2009 .
Safe nursing care is the main component of nursing care quality [Austin et al. 2014, Australian Nursing and Midwifery Council (ANMC) 2014] . There is a need for the development of strategies to optimise the safety of care and prevent any harm during nursing practice (Considine & Currey 2014) .
In comparison to other health care professionals, nurses carry the highest level of responsibility for structures and processes to assure patient safety 24 hours a day (Fasoli 2010 , Jenaro et al. 2011 . Through independent and informed decision-making in the workplace, and by exercising their full scope of practice, nurses can work further to ensure the provision of safe nursing care (Vaismoradi et al. 2012a) .
Safe nursing care systems are characterised by nursing interventions focused on measures to prevent practice errors and any unintended consequences of the provision of nursing care (Considine & Currey 2014 , Manias et al. 2015 . Nurses' contribution to safe nursing care has extended to nurse managers' duties such as the coordination and integration of the multiple aspects of quality care, especially monitoring and assessing those skills required to reduce preventable practice errors (Hughes 2008 , Munroe et al. 2013 .
'Assessment of safe care' is a new concept in nursing literature (Abdou & Saber 2011) . It is suggested that any change in how nurses exercise their role requires an assessment by nurse managers of nurses' accountabilities, and consideration of any gap between current and ideal nursing practice (White et al. 2015) .
This type of assessment helps nurse managers identify hazards, minimise the chances of harm and prevent errors. For instance, working practices can be changed and/or updated to make care safer, or more appropriate equipment might be used to minimise risks (Black et al. 2011 , Aro et al. 2012 , Rashvand et al. 2016 ). An assessment might indicate the need for specific staff development activities and also involve the patient by making them more aware of risks and ways they can avoid or minimise them (Vaismoradi et al. 2012a (Vaismoradi et al. , 2015 . Assessing the safety of nursing care enables nurses to bring risk-prone situations in the workplace to the attention of healthcare managers' and may also lead to cost saving (HaycockStuart & Kean 2012 , Munroe et al. 2013 , Considine & Currey 2014 .
Improving performance and reducing nurses' workplace stress and the potential for burnout are additional advantages of the development and application of safe nursing care assessment instruments in clinical practice (Van der Doef et al. 2012) . Moreover, the results of such an assessment can be used to design educational programmes to assist nurses to empower themselves and also offer necessary policy and strategic recommendations for the amelioration of obstacles to safe patient care (Poghosyan et al. 2010 , Gu et al. 2015 .
Background
It is noted that instruments have been designed according to various cultures' rules, regulations and health care values governing those communities. It is paramount that health care professionals need to acknowledge that culture may influence the application of standardised instruments, and conclusive decisions should be automatically accepted if the results are based on instruments from another culture (Gasparino & Guirardello 2009) . Therefore, the translation of an instrument may not have all the criteria necessary for the evaluation of safe nursing care in different cultures. Moreover, an instrument from another culture could only be used after the application of stringent methodological procedures of cultural adaptation (Gasparino & Guirardello 2009 , Vaismoradi et al. 2014 .
Therefore, there was a need for an instrument that would consider the Iranian culture and context such as teamwork, physician-centeredness, national guidelines, and the process of conducting care and treatment procedures in clinical practices (Vaismoradi et al. 2012b) .
As a result, a new instrument was developed in this study to assess safe nursing care based on the nurse's performance with both the consideration of designated characteristics of assessment of safe nursing care and the particular culture of the Iranian health care system. It is intended that this instrument may also be applied with nurses working in health care systems with similar cultural characteristics.
Aim
The aim of this study was to develop an instrument for the assessment of safe nursing care (ASNC) within the Iranian context and psychometrically evaluate its properties.
Methods
This methodological study was conducted in two phases. In phase 1, the ASNC was developed through the analysis of available data, review of the literature and semi-structured interviews with a sample of nurses (n = 16). In phase 2, the psychometric properties of the developed instrument were examined in relation to the instrument's validity and reliability ( Figure 1 ).
Phase 1: development of the ASNC

Analysis of available data
The first of the three steps in the development of the instrument involved the incorporation of data from a grounded theory study exploring the process of providing safe nursing care in the Iranian health care system (Vaismoradi et al. 2012b) . Briefly, this study defined safe care as the application of knowledge and skills to provide quality care so as to reduce the possibility of any harm to the patient. In this definition, a safe nursing care process was explained based on five primary domains: 'prioritising patients' needs', 'sharing nurses' concerns with clinicians', 'developing own care routines', 'adapting nurses' practice with safety requirements' and 'assuring safety as the patient right' (Vaismoradi et al. 2012a,b) . In this study, these domains were considered the primary domains of the ASNC. Also, the content of the grounded theory study was analysed using an inductive qualitative content analysis method (Graneheim & Lundman 2004) with the aim of extracting items appropriate to the assessment of safe nursing care in the identified five areas (Table 1) . The researchers considered the data of the grounded theory study in drafting a preliminary instrument to assess safe nursing care objectively. This analysis resulted in 57 items.
Review of the international literature
Authors conducted a search for published research on instruments that assessed the safety of nursing care. Databases that provided the highest yield of citations from previous research on the study topic were chosen to compile an initial list of articles and abstracts. A variety of search terms were used to create a comprehensive collection of studies on the assessment of safe care for the initial list. The key terms included 'patient safety' and 'safe care' combined with 'assessment' and 'evaluation' in databases of CINAHL, PubMed (including Medline), British Nursing Index, EMBASE, PsycINFO and GoogleScholar. In addition to English language databases, the authors reviewed the Persian language databases, documents, and articles to add to the depth and variation of the results. Furthermore, a manual search was conducted in the well-known journals that would publish articles relevant to the assessment of safe nursing care to maximise coverage.
The inclusion criteria were: all English and Persian studies related to the assessment of safe nursing care, published and available online in peer-reviewed journals, from 1990 and 2015. As a result, 14 instruments were found that were considered for inclusion in the item generation process (Table 2) . During the literature review, items related to the assessment of safe nursing care were sorted under the five domains of the previously identified grounded theory study in accordance with their relationship to each domain. Some items that were not fit to these domains were placed under a new domain called 'staff welfare'. The opinions of the research team and other experts, who were knowledgeable in the field of safe nursing care, were sought to compare and delete duplicative items that resulted from the review of the literature. This review resulted in 92 items.
Semi-structured interviews A qualitative study was conducted to incorporate the perspectives of Iranian nurse educators involved in the education of safe nursing care that may not have been considered in previous studies (Rashvand et al. 2016) . According to the National Council of State Boards of Nursing (NCSBN) (2012) in the USA, nurse educators' perspectives are required for the identification of safe nursing care assessment criteria in clinical practice. Moreover, there is an interactive connection between nursing education and clinical practice in terms of training knowledgeable clinical nurses based on a well-established and sound nursing curriculum (Hughes 2008 , Vaismoradi 2012c , Tella et al. 2014 that highlights the significance of nursing education in the assessment of safe nursing care.
Face-to-face, semi-structured interviews were conducted with 16 nurses, including instructors, clinical nurses and nurse managers. The sample was selected purposively to achieve maximum variation (ex. years of nursing experience and types of roles) and, thus, obtain a broad and varied perspective on the assessment of safe nursing care through the participation of these key informants (Streubert & Carpenter 2010) . The major questions of the interviews were: (1) How do you assess safe nursing care, and (2) How can you ensure that safe nursing care is provided to patients? Data collection continued until data saturation was reached. The analysis of the data from the interviews used directed content analysis because this study aimed to compare the data with the previously identified domains and related items (Graneheim & Lundman 2004) . The codes and categories extracted from this qualitative study were then compared with the items that emerged from the grounded theory study. The data also were checked for credibility, transferability, dependability and conformability establishing the trustworthiness of the data (Lincoln & Guba 1985) . As a result, 34 additional items were identified (Table 3) . In summary, in the first phase of this study 183 items were generated. Fifty-seven items were developed from the grounded theory study. Ninety-two items resulted from the literature review, and 34 items were generated from the semi-structured interviews.
Phase 2: validity and reliability
Face validity
Face validity was conducted to investigate participants' understanding and comprehension regarding (Fitzner 2007) . The nurses, who participated in the qualitative study, were requested to provide comments about the 'relevancy', 'ambiguity' and 'difficulty' of the items. Also, the participants were asked to provide feedbacks about the ASNC and offer additional recommendations for its improvement. According to their suggestions, typographical errors were rectified. Moreover, the ASNC was evaluated by 10 nurses who were asked to evaluate and score the importance of each item on a 5-point Likert scale for the calculation of 'Item Impact Score' [Impact Score = Frequency (%) 9 Importance]. An impact score of 1.5 or above was considered satisfactory (Broder et al. 2007 ).
Content validity
The aim of the content validity part of the instrument development process was to determine whether the items adequately addressed the construct of safe nursing care (Fitzner 2007) . A panel of experts, consisting of 11 nurse managers, nursing faculty members and nine specialists in the field of safe nursing care were asked to determine the Content Validity Ratio (CVR) and the Content Validity Index (CVI), respectively. They assessed the grammar, wording, item allocation and scaling indices (Gungor & Beji 2012) .
To calculate the CVR, the expert panel was invited to evaluate each item using a 3-point Likert scale: 1 = essential, 2 = useful but not essential and 3 = unessential. Then, according to Ayre and Scally's table, items with CVR scores of 0.63 or above were selected (Ayre & Scally 2014) .
To calculate the CVI, based on Polit et al.'s (2007) recommendations, the same panel evaluated the items according to a 4-point Likert scale with regard to 'relevancy'. A CVI score of 0.78 or above was considered satisfactory.
Pre-pilot version
The researchers read each item independently and then held thorough discussions, as a team, regarding the meaning and quality of each item to be included in the final instrument. After deleting duplicate items, there were 130 items in total. Thirty-seven items were deleted because of close and/or overlapping meanings. Also, 36 items were deleted as they did not address safe nursing care specifically. All items related to 'staff welfare', resulting from the literature review, were deleted because they were beyond the scope of our study. Therefore, 57 items remained.
All items were checked, and the expert panel's recommendations were incorporated into the instrument. Additional items were deleted as a result of the face and content validity phases. During the face validity phase, six items had an impact score of <1.5 and were deleted. As a result of the content validity phase, seven items with a numerical CVR of <0.63 were deleted. Two items had a numerical CVI of <0.78 and were also deleted. In summary, 42 items remained (Figure 2) . The ANSC using a 5-point Likert scale (always = 5, often = 4, sometimes = 3, rarely = 2, never = 1) was then finalised.
Reliability
During the evaluation of the ANSC's internal consistency, a Cronbach's a coefficient of 0.7 or above was considered satisfactory (Litwin 1995 , Schneider 2004 . Reporting safety incidents to appropriate personnel, based on the organization's policies and procedures. Checking some critical nursing interventions by the second nurse. The nurse should work in accordance with humanitarian principles and his/her conscience, and even if nobody controls it, she should do his/her tasks principally.
Getting things done in accordance with conscience, without external control Performing nursing interventions without direct supervision Also, the ANSC was then completed by a small sample of nurses (n = 30) twice within a 2-week interval to examine the consistency of the scale by calculating an Intra-class Correlation Coefficient (ICC) where an ICC of 0.4 or above was considered acceptable. This period was considered appropriate to avoid memory recalls and the possibility of changes in the sample (Waltz et al. 2010) .
Construct validity
An exploratory factor analysis (EFA) was conducted to examine the factor dimension of the ASNC. This analysis was designed to reduce the number of items, explore patterns of the factors' structure stability and provide information for further refinement of the instrument (Hinkin 1995 , Westen & Rosenthal 2003 .
items
Deleting 7 items with a numerical CVR of less than 0.63.
Deleting 6 items as they had an impact score of less than 1.5.
Deleting 36 items due to not addressing safe nursing care or being beyond the scope of our study.
Deleting 37 items as a result of having close and/or overlapping meanings.
items Deleting 53 items due to duplication
Generation of 183 items in the first phase of this study 32 items Deleting 10 item due to a low loading on the factors 42 items Deleting 2 items due to a numerical CVI of less than 0.78. Evaluating the ASNC In keeping with the proposed applicability of the ASNC by both nurse managers to assess clinical nurses and also clinical nurses to assess their own and peers' practice, the sample consisted of both nurse managers and clinical nurses. A random sampling method was used to choose the participants as having similar demographic characteristics to the participants in the qualitative study (Rashvand et al. 2016 ) from the five teaching hospitals affiliated with a university of medical sciences. Surgery and internal medicine wards were sampled. Of these wards, 15 wards were randomly selected. Of the 60 available nurses working on these wards, each head nurse, and nurse supervisor was asked to choose 4-6 nurses randomly, and observe and assess their practice by using the ASNC. Therefore, the sample consisted of nurses that were evaluated by head nurses (n = 168) and supervisors (n = 91) and clinical nurses (n = 76) as peer assessment. It meant that a total of 335 assessments were performed by head nurses, clinical nurses and supervisors. As it has been suggested that, to conduct EFA, the sample size should be at least five times more than the number of items (Polit et al. 2007 ), this number satisfies that requirement.
Inclusion criteria for the participants were: (1) a bachelor degree in nursing as the minimum requirement for employment in both public and private health care settings (Vaismoradi et al. 2014) and (2) interested in participating in this study. Over a 3-month period, each nurse, head nurse and nurse supervisor observed a nurse practicing and then completed the questionnaires.
Statistical analysis
The SPSS software for Windows version 16.0 was used to perform all statistical analyses (SPSS Inc., 2008) . Both item-and subscale-level analyses were conducted using descriptive statistics including frequencies, means and standard deviations.
The item content validity Ratio (CVR) was calculated. According to Ayre and Scally's table, items with CVR scores of 0.63 or above were selected (Ayre & Scally 2014) . The item content validity index (CVI) was calculated by totalling the ratings of three and four and this figure was then divided by the total number of raters. Items with a mean score of 0.78 or above were retained (Polit et al. 2007 ). The researchers made a decision to delete or revise items scoring below 0.78.
Cronbach's alpha coefficients and item analysis, including item-to-total correlations, were calculated for internal consistency. The acceptable Cronbach's alpha coefficient value for new instruments was considered 0.70, the intra-rater reliability of the scale between the nurses' evaluators was tested with interclass correlation (ICC). The ICC acceptable value for new instruments is 0.70 and over almost perfect (Hu & Bentler 1999) . The instrument's factor structure was extracted using the principal component analysis with varimax rotation. The Kaiser-Meyer-Olkin (KMO) and Bartlett's Test of Sphericity were used to assess the appropriateness of the sample for the EFA (Martınez-Gonzalez et al. 2001) . Eigenvalues above one and a scree plot were used to determine the number of factors. Factor loadings equal or greater than 0.5 were considered appropriate (Nunnally & Bernstein 1994) .
Ethical considerations
The Research Council and the Ethics Committee affiliated with Tehran University of Medical Sciences approved the research study proposal and corroborated its ethical considerations. The participants were all informed about the purpose of the study and were assured that their names would remain anonymous. It was also emphasized that participation in this study was voluntary, and they could withdraw at any time without any penalty. Lastly, individuals who agreed to participate voluntarily in this study signed a written consent form.
Results
The participants' general characteristics
Of the 335 questionnaires collected in this study, questionnaires were excluded because of incomplete answers by the participants (n = 25, 7.46%), or following the participant's decision to withdraw from the study (n = 10, 2.98%). Three hundred questionnaires were finally included in the psychometric evaluation. Table 4 provides the details of the participants' demographic characteristics.
Psychometric evaluation of the ASNC
Reliability The instrument's Cronbach's alpha was 0.92. The ICC was 0.78, indicating a suitable stability of the questionnaire (Table 5) . Before checking the instrument's structure validity, the Cronbach's alpha for 30 participants was conducted, resulting in the score of 0.91, indicating good internal consistency.
Construct validity
An EFA was conducted, using a principal components analysis as the method of factor extraction, for the identification of the underlying factor structure of the ASNC. The KMO coefficient was 0.967, and Bartlett's Test of Sphericity was statistically significant (v 2 = 9.978 E3; d.f. = 681, P < 0.001) indicating that the properties of the correlation matrix justified the conduction of a factor analysis (Martınez-Gonzalez et al. 2001) . Also, the sample size was found adequate as the variable to subject ratio was 1 : 7. An oblique factor rotation identified four latent factors. The extraction was based on scree plot visual interpretation (Figure 3 ) and Kaiser's criterion for Eigenvalues of equal to or greater than unity. The four factors, comprising 32 of the original 42 items, explained 63.54% of the total variance. Ten items was deleted because of a low loading on the factors. According to Table 6 , two questions, related to psychological needs, were deleted because of having a cross-loading of <0.2. (Nunnally & Bernstein 1994 , Costello & Osborne 2005 . Also, one item from domain 2 was transferred to domain 1 due to its further compatibility with this domain. The factors, their labels, the number of items and percentage of explained variance are detailed in Tables 6 and 7 . Table 5 Cronbach's a coefficient and ICC for the safe nursing care assessment instrument and its domains (n = 300) 
Figure 3
Scree plot for the sample in this study (n = 300). 
Discussion
The stages of developing and psychometrically evaluating the ASNC were reported in this study. The items of this instrument were designed based on a grounded theory study in the Iranian context of nursing, a thorough international literature review and the findings of qualitative interviews. The main characteristics of this instrument are that it focuses directly on the assessment of safe nursing care. Therefore, the researchers propose that the ASNC can now be applied within different countries' health care systems while, at the same time, continuing to examine the instrument's psychometric properties.
Psychometric properties
In terms of reliability, the ASNC demonstrated acceptable internal consistency. Each item was also highly correlated with the total score, suggesting that the items on the ASNC were homogeneous and measured the same overall case assessment's construct. The items of this instrument were adjusted by the EFA, according to the extracted four domains, and their reliability and validity were examined. The EFA identified that the four-factor structure of the ASNC accounted for 63.54% of the total observed variance. As a result, the ASNC met the initial psychometric requirements for content validity, construct validity, internal consistency reliability and ICC.
Overall characteristics of the ASNC
Regarding the components of this instrument in comparison to other instruments [SAQ (Sexton et al. 2006) , PSCHO (Singer et al. 2007 ), HSOPS (Sorra & Dyer 2010) ], the ASNC assesses nurses' performance in relation to the provision of safe nursing care. Although previous instruments have been designed to assess patient safety, none of them have focused directly on the assessment of safe nursing care based on the nurse's performance using an observational method. Tables 8 and 9 compare the ASNC with other patient safety instruments. The ASNC can contribute to the improvement of safe nursing care in clinical settings because it can assess the extent of nurses' application of their safety skills in hospitals. For example, low scores on a specific instrument item could indicate that a nurse needs further development so as to deliver safe nursing care skills related to that indicator. Through such assessment, both clinical nurses and nurse managers can recognise the current status of safe nursing care in a work area, identify deficiencies and skill shortcomings, and plan for removing obstacles to safe practice. Furthermore, clinical nurses and nurse managers can use the ASNC to identify the strengths within themselves and their workforce while identifying areas where support is needed for colleagues to provide safe nursing care. Individual professional development plans can then be instituted to work with each nurse to further improve their abilities to provide safe nursing care.
As the ASNC measures safe nursing care objectively by assessing nurses' skills, it can be used to investigate the effects of the safe nursing care educational programmes on clinical nurses' or nursing students' abilities to provide safe nursing care. Description of the components of safe nursing care identifies the main areas of safe nursing care. These components can then be used to design educational programmes with a focus on safe nursing care issues identified by nurse managers. Also, as the average time to complete this instrument by a participant is about 15 min, the ASNC is quick to complete and easy to score. Limitations and recommendations for future research
As there was no appropriate and cultural-contextual instrument to assess safe care in the Iranian health care system, concurrent validity could not be examined. However, based on the comparison of the ASNC with other instruments, the comprehensiveness, reliability and validity of the ASNC were supported. Another limitation is that the study's participants were mainly female nurses. While the number of male nurses in this culture's health care settings is low, this limitation may not have any negative impact on the generalizability of this culture. Future studies with larger samples and nurses from both genders are suggested to revise the ASNC further and improve its broader application. Also, future studies can establish the sensitivity of the ASNS to changes in knowledge and skills according to educational interventions.
Conclusion
The ASNC is useful to gain insights into safety issues, identify strengths and weaknesses and prompt suggestions for improvements. This instrument's characteristics and its application to both clinical and educational practice result from the broad range of methods utilised to generate items and domains, its comprehensive consideration of the principles of safe nursing care, and it's acceptable reliability and validity. Although the ASNC is a new instrument and requires further convergent validation, it seems to be a useful measure to assess safe nursing care.
Implications for Nursing Management
The ASNC can contribute to the improvement of safe nursing care interventions by nurse managers in clinical settings because nurse managers and others can use the instrument to assess the extent of nurses' application of their safety skills in hospitals. Also, nurse managers can use the ASNC to recognise the current status of patient safety, identify deficiencies and skill shortcomings, and plan for removing obstacles to safe nursing care. The authors suggest that the ASNC can be used by nurse managers to conduct a comprehensive and up-to-date assessment of safe care in practice. The instrument's ease of use and its simple scoring system increases its utility and its potential for use by busy clinical nurses and nurse managers at all levels. Furthermore, the ASNC can also be used by clinical nurses to assess their own and peers' practice to detect potential areas for improving the safety of nursing care and help nurse managers with planning appropriate quality improvement programmes.
